urgical clipping of paraclinoid region aneurysms can be challenging and often requires temporary interruption of local blood flow to decompress the aneurysm and to facilitate clip placement. This has traditionally been accomplished by trapping of the aneurysm and suction decompression. Endovascular balloon inflation across the aneurysm neck has also been used to achieve both proximal and distal control during aneurysm surgery, eliminating the need for temporary clipping. We report the use of a similar technique as a salvage procedure in the setting of intraoperative rupture without adequate proximal control. Although endovascular access was not planned preoperatively, navigation of a balloon was feasible and proved to be extremely helpful in interruption of local blood flow. Furthermore, the balloon provided intraluminal support and prevented parent artery compromise during clipping.
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CASE REPORT
A 45-year-old woman presented with a sudden onset of severe headache. On physical examination, she had severe meningismus and no focal neurological deficits. Computed tomography revealed Fisher 3 subarachnoid hemorrhage, and digital subtraction angiography demonstrated a 2-cm left paraclinoidal aneurysm (Fig. 1 ). In the setting of an acute rupture, it was thought that the aneurysm would be best treated through surgical clipping, as endovascular therapy would require an antiplatelet regimen for stentassisted coiling. A preoperative balloon test occlusion, which we frequently perform at our institution for complex unruptured paraclinoid aneu rysms, was not performed, as the option of vessel sacrifice was not favored in the setting of subarachnoid hemorrhage with the potential of future vasospasm. ABBREVIATIONS: ICA, internal carotid artery vasospasm, or residual aneurysm (Fig. 3C) . Magnetic resonance imaging demonstrated a stroke in the distribution of the inferior division of the left middle cerebral artery. Four days later, she developed vasospasm requiring intra-arterial nicardipine infusion. She was ultimately discharged to a rehabilitation facility with a significant improvement of her hemiparesis.
DISCUSSION
Approximately 5% to 10% of all cerebral aneurysms arise in the paraclinoidal region (6) . Frequently, these aneurysms pose a challenge to both endovascular coiling and surgical clipping, owing to their large size, broad neck, and complex nature (9) . Safe surgical clipping of paraclinoid region aneurysms often requires temporary interruption of local blood flow to decompress the aneurysm. Traditionally, this has been accomplished by placing temporary clips on the cervical ICA as well as the ICA distal to the aneurysm. Occasionally, despite these measures, the aneurysm remains tense owing to brisk retrograde flow through the ophthalmic artery and cavernous branches. Further decompression can be achieved directly by aneurysmal puncture and suction (5) or indirectly by retrograde suction of the cervical ICA via direct cannulation (2) or transfemoral ELHAMMADY ET AL.
FIGURE 2. Intraoperative photographs. A, initial placement of a right-angled fenestrated clip resulting in occlusion of the parent artery owing to lack of delineation between the aneurysm and the normal vessel wall. B, final position of the clip with the intraluminal balloon inflated.
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Operative Procedure
The patient underwent a modified left orbitozygomatic craniotomy with exposure of the cervical internal carotid artery (ICA). The aneurysm was identified after partial sylvian fissure dissection and opening of the opticocarotid cistern. It originated from the inferomedial aspect of the superior hypophyseal segment of the ICA and involved a significant portion of the carotid wall. The anterior clinoid process was then removed, and the distal dural ring was opened so that the ophthalmic artery and the clinoidal portion of the ICA could be better visualized. Temporary clips were placed on the cervical ICA, ophthalmic artery, and distal ICA, including the posterior communicating artery. Despite these measures, the aneurysm remained tense and nonpliable. Direct suction decompression was performed by inserting a 25-gauge needle into the dome of the aneurysm. Although there was significant blood return, with application of a Frazier suction, the aneurysm became soft enough to allow dissection from the optic nerve. A right-angled fenestrated clip was then placed over the ICA; however, owing to the turgor of the aneurysm and lack of delineation from the normal vessel wall, the clip repeatedly slipped off the aneurysm neck and occluded the parent artery ( Fig. 2A) . To further decrease blood flow within the aneurysm, the common carotid artery was temporarily occluded. The clip was then reapplied, after which excessive bleeding was encountered. It became apparent that there was a tear at the neck of the aneurysm. A second right-angled clip was then placed below the tear; however, the bleeding continued.
In view of the difficulty in achieving proximal control via traditional means, we decided to attempt intraoperative endovascular inflation of a balloon across the neck of the aneurysm. The bleeding point was controlled by packing and suction, and the temporary clips were removed. The operating microscope was replaced with a C-arm fluoroscope, which was positioned around the patient's head. The groin was sterilized, and femoral artery access was obtained. A bolus of 5000 U of heparin was given to prevent catheter-and balloonassociated thromboembolic complications. A 6-French guide catheter was then introduced and maneuvered into the left ICA. Subsequently, a 4-ϫ 10-mm HyperGlide balloon (ev3 Neurovascular, Inc., Irvine, CA) was inserted through the guide catheter and navigated using roadmap guidance across the neck of the aneurysm. At this point, the microscope was brought back into the operative field. The balloon was inflated under fluoroscopy, and adequate hemostasis was achieved. The balloon was used to define the normal artery, and then a right-angled fenestrated clip was used to close the entire length of the aneurysm, including the rent at the neck (Fig. 2B) . Total occlusion time was 20 minutes. The balloon was then deflated, and a final angiogram demonstrated brisk flow through the ICA with no filling of the aneurysm (Fig. 3, A and B) .
Postoperative Course
Postoperatively, the patient developed a right-sided hemiparesis. A diagnostic cerebral angiogram revealed no major branch occlusion, E1210 | VOLUME 65 | NUMBER 6 | DECEMBER 2009
www.neurosurgery-online.com catheterization (1, 3, 4, 7) . The use of endovascular balloons to achieve proximal control has avoided the need for cervical ICA exposure. Subsequent reports have described balloon inflation across the aneurysm neck with the added advantage of achieving both proximal and distal control, greater exposure of the aneurysm for permanent clipping owing to elimination of the need for temporary clips, improved accuracy of clip placement, and reduction of the risk of intramural aneurysm thrombus dislodgement (8, 9) . These techniques, however, have been planned preoperatively. We report the use of this technique as a salvage procedure in the setting of intraoperative rupture without adequate proximal control. We presume that trapping and suction decompression was insufficient owing to the presence of large cavernous branches. Although we were not prepared for endovascular access, navigation of a balloon under these circumstances was feasible and proved to be extremely helpful in interruption of local blood flow. Furthermore, the balloon provided intraluminal support and scaffolding and prevented parent artery compromise during clipping. Although our patient experienced a stroke, the use of this technique potentially avoided a more devastating complication. Preoperative placement of a transfemoral sheath would have saved critical access time and may be considered in the future for treatment of complex paraclinoid aneurysms. It is clearly understood that had the rupture at the neck been more devastating and not controllable by local tamponading, it would not have been possible, safe, or practical to simultaneously acquire transfemoral endovascular access during a period of profuse bleeding, and therefore this "salvage" technique cannot be expected to solve all cases of unstoppable intraoperative rupture. However, in selected cases, 
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this technique may be a useful adjunct both for tamponade and for assistance with luminal reconstruction.
Disclosure ndovascular balloon inflation across an aneurysm neck is an effective method for gaining proximal and distal control of the aneurysm, eliminating temporary clips in the field, and providing a scaffold to reconstruct the parent artery. In this report, the technique salvaged a difficult intraoperative rupture of a large paraclinoidal carotid artery aneurysm that tore during clip application and could not be clipped without compromising the carotid artery. Bleeding was controlled with packing, the balloon catheter was navigated into position, and the aneurysm was clipped with 20 minutes of balloon inflation time. This case demonstrates another maneuver that might deal with intraoperative aneurysm rupture, and another trick to add to the contingency plan. It also demonstrates how endovascular techniques are working their way into the operating room to enhance our neurosurgical armamentarium.
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